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PREFACE

This supplementary volume contains projections of manpower require-
ments in technical occupations. Data as of 1962 are given in the rest of this
report on "Technical Manpower in New York State,' namely in volume 1, in supple-
ment A to volume 1, and in volume 2. The present volume, starting with 1962
figures on employmeat in technical occupations, makes projections to 1970 and
1975. It makes them for the major groups of technical occupations on both a
State-wide and an area basis. There are also projections for subgroups, shown
for the State ar a whole.

These employment projections give a picture of future demand that may
be of assistance to manpower and educational planners, to guidanc: counselors in
schools, to curriculum experts, and to industry. Elsewhere the re¢port discusses
supply factors, namely the schooling of technicians and technical specialists
and on-the-job training practices (in chapters IV, V, and IX of volume 1 and
throughout volume 2). However, the projections for 1970 and 1975 do not attempt
to estimate whether some types of schooling will be more important than they
were in 1962 or whether in the future industry will rely more or rely less on
training by the employer.

Underlying the projections are the following basic assumptions:

« Maintenance cf high levels of economic activity.

« Continuation of scientific and technclogical advance, affecting
methods of production in industry and in medical, health, and
educational services.

Continued growth in expenditures for research and development.

Continued high levels of defense expenditure.

Specific assumptions are stated at appropriate places in the report.

The figures for 1970 and 1975 should be viewed as projections for a
prosperous year at the end of the 1960's and for a prosperous year around the
middle of the 1970's. If a future year is one of depression, actual employmenc
may for that reason be markedly different from the projections for that year.

The projections presented here are preliminary ones. The Division has
underway a series of projections for all occupation groups, and these, as well
as improvements in benchmark data, may result in modifications cf the estimates
contained in this report.

The report was prepared by Abraham J. Berman, with the assistance of
Sheldon Dorfman and Rita Israel. Sol Swerdloff, Howard Stambler, and Neal
Rosenthal, of the U. S. Bureau of Labor Statistics, made valuable suggestions,
which are gratefully acknowledged.

C. A. Pearce, Director
Division of Research and Statistics




JOB PROJECTIONS IN TECHNICAL OCCUPATIONS

It is estimated that private industry and govermment in New York State
will provide a total of 193,000 jobs in technical occupations in 1970 and 227,600
in 1975 -- compared to the 148,700 found in 1962. That ie, the number of jobs

will be up 30 percent by 1970 and 53 percent by 1975.

These figures on future job openings are ones derived by projecting to
1970 and 1975 the past trends in employment and utilization of technicians and
technical specialists, modified by employers' five-year estimates of future utili-
zation. They are presented not as forecasts of what will take place in the future
but rather as levels that will be reached if the trends of the post-war period
continue into the future. To the extent these trends change, the projections will
miss the mark. Because past trends rarely persist precisely, the projections pre-
sented here should be viewed as indicators, to be used along with any other evidence
of probable future trends the reader may have. For example, a person well acquaint-
ed with a particular area may be aware of plans for the construction of industrizl
establishments or thé expansion of a university or other institution that will mate-
rially pick up the rate of growth of technical manpower employment in the area; or
he may h:ve reason to suspect that major plant shut-downs will occur that will de-
press the rate of growth,

This volume presents projections for separate occupation groups in the
technical field, and does so by area. Although the projections are shown as speci-
fic numbers and percentages, no significance should be attached to small differ.aces
in the figures shown. In using projections of this kind, some prefer to disregard
exact figures and instead just indicate relative magnitudes of change. For example,
projections for three different occupations of, say, +56 percent, +34 percent, and

+75 percent may simply be characterized as '"average,' 'below average,' and "above
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average' increases. The authors of this report believe that the projections
justify somewhat more precise differentiation than this, while recognizing that

for some purposes broad characterizations of change may suffice.

State-wide Picture

The expected 53-percent increase in the number of technical occupation
jobs between 1962 and 1975 is a figure that averages out rather wide differences
in the expected growth of individual occupations (see table 1 at the end of this
volume). Even when grouped they show wide differences (see table below).

PROJECTED GROWTH OF MAJOR TECHNICAL OCCUPATION GROUPS BETWEEN 1962 AND 1975
NEW YORK STATE

: Number of jobs : Rank

Occupation group : 1962 : 1975 ¢ Percent : (percent

_ : : : rise : _rise)

All occupations 148,684 227,551 53
Biological, medical, dental, and '

related science technicians 25,445 46,799 84 1
Physical science technicians 8,969 14,599 63 2
Data-processing systems analysis

and programming specialists 6,153 9,848 60 : 3
Civil engineering and construction

technicians and specialists 13,464 21,085 57 4
Draftsmen 20,972 32,526 55 5
Structural design technicians

and related specialists 2,516 3,776 50 6
Electro and mechanical engineering

technicians 42,031 61,615 47 7
Technical writing and illustration

specialists 3,034 4,395 45 8
Safety and sanitation inspectors

and related specialists 4,084 5,790 42 9
Mathematics technicians 831 1,082 30 10
Sales and service technicians 1,932 2,506 30 11
Product testing and inspection 3

specialists 8,059 10,246 27 12
Industrial engineering technicians

and related specialists 6,901 8,632 25 13
Airway tower specialists and flight

dispatchers 1,373 1,584 15 14
Broadcasting, motion picture and

recording studio specialists 2,920 3,068 5 15
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The greatest growth by far is that projected for the biological, medi-
cal, and dental group =-- more than 80 percent. Some individual occupations with-

in this broad group, such as general medical assistants in doctors' offices, are
expected to show even larger increases. The 1962-1975 increases in the physical
science technician and data-procescing specialist groups also are expected to be
well above the average. (See table 1 for occupational detail.)

Relatively small changes, on the other hand, are projected for broad-
casting and motion pic~ure specialists and for airway tower specialists. In-
creases substantially below average are indicated also in the case of product
testing and inspection specialists, industrial engineering technicians, and sales
and service technicians,

Two factors lie behind the projections by occupation: (1) the rate at
which various industries are expected to expand their total employment, and
(2) the change in the ratio of various sorts of technician and technical specia-
list to total employment in each industry. Of the prcjected over-all increase of
53 percent between 1962 and 1975, 22 percentage points are attributed to the for-
mer and the other 31 to the latter.

An illustration of industry growth is hospital services. Its expected

expansion explains a major part of the anticipated rise in the number of biologi-~

cal and medical technicians.

Bl

As to the second factor, changes in the functions performed'bﬁ techni-
cians and specialists affect the number and kinds of jobs that will become avail-
able in the future. The needs of an industry for technicians may change as a
result of developments in technology, production methods, office procedures, form
of industry organization, and so on. The rapid expansion in the use of electronic
data-processing computers, for example, is enlarging the importance of the data-

processing programmer -- that is it is increasing the ratio of programmers to total

S SRR Y W S
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personnel in many incust:ies.

The use of technicians to take over some of the

design and development functions formerly performed by engineers has a similar

effect,1/

The ratio of persons in technical occupations to total employment in the

various industries was projected for each major technical occupation group, on the

basis of informa.lon supplied by employers as part of the 1962 survey.

Increases

expected to vesult from changes in the ratio are greatest in the case of physical

science technicians and data-processing specialists.

As mentioned earlier, the

over-all expansion of medical services is expected to be especially important in

increasing the number of biological and medical technicians.

table 3.)

Area Picture

(For details, see

The projections indicate that the largest percent growth in technical-

occupation employment between 1962 and 1975 will be in the Rochester and Westches-

ter areas, while the least growth will be in the New York City and Buffalo areas:

Percent

growth Area
53 State average
77 Rochester
70 Westchester
60 Binghamton
59 Albany-Schenectady-Troy
58 Nassau=-Suffolk
54 Utica
51 Syracuse
46 New York City
41 Buffalo
63 All other areas

Counties

Monroe

Westchester

Broome

Albany, Rensselaer, Saratoga,
and Schenectady

Nassau and Suffolk

Herkimer and Oneida

Madison, Onondaga, and Oswego

Bronx, Kings, New York, Queens,
and Richmond

Erie and Niagara

All other counties

As to each area, projections for each group of technical occupations will be found

in table 2, at the end of this volume.

l. See volume 1, chapters VI and VII.
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Replacement Needs Arising From Deaths and Retirements

The number of technicians and specialists who will die or retire in
the thirteen years between 1962 and 1975 is estimated to be 36,500 or one-quarter
of the 1962 technician employment. People will be needed to replace them -- in
addition to the new workers needed to take care of the expected 53-percent in-
crease in the number of jobs above the 1962 level.

Corresponding replacement-need figures for each of the fifteen groups
of technical occupations are shown in table 4. These are on a State-wide basis;
replacement needs for the different areas of the State were not computed, but the
reader may estimate roughly about how they would work out ia an area by applying
the State-wide relation between employment in technical occupations and jobs made

vacant by deaths and retirements.l/

Jobs Vacated and Filled by Occupational Shifts

Workers shift out of technical occupations into other sorts of jobs,
and in doing so they create vacancies in this field, just as deaths and retire-
ments do. But technical-occupation jobs are also filled by occupational shifts,
notably when a worker is upgraded from a nontechnical job. This section indi-
cates the relative importance of these two movements, on the basis of rough esti-

mates of the numbers they are likely to involve between 1962 and 1975.1/

(1) Shifting out of technical occupations: There is no very good basis
for estimating its extent, but the information that is available suggests that it
will total 86,600 in the thirteen years between 1962 and 1975; in any event, it
seems likely that it will be a far more important cause of job openings in 1962-
1975 than deaths and retirements will be.

(2) Shifting into technical occupations: An employer fills technical-

occupation jobs, as he does others, in two ways. One is to shift from other occu-

l. The appendix of this volume contains a statement of the estimating method
used.
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pations, primarily by upgrading them, persons who are already employed in the es-
tablishment. The other method is to recruit persons from sources outside the es-
tablishment, some of whom will be shifting from a different job in the process.

Persons recruited outside the firm who come from other employers or
from the ranks of the unemployed may have been doing the same job or may be
shifting from a different job. Others come from a school or college -- an armed
services school, a high school, a technical institute, a community college, a
four-year college. Those who come from schools and colleges may be either gradu-
ates or persons who have dropped out before graduation.

Whether these sources will oe adequate to meet New York State's needs
for technical personnel depends mainly on how many will be trained by the schools
and colleges (including technical institutes and the armed forces) and on how
many will be upgraded from other occupations (whether through shifts within an
establishment or between establishments).

The question of how many should Be trained by the schools and colleges
to meet manpower needs may be approached in several ways: (a) One can estimate
on the basis of past experience how much of the need will be met by upg:.ad:l.ng l/
from other occupations and then assume that the remaining need is the need that
will have to be met by the schools and colleges. Or (b) one can say that the
schools and colleges should reduce the dependence of employers on upgrading by
making available relatively more school and college trained people than in the
past -- on the theory that persons trained in this manner usually are superior to
those who learn through the processes of upgrading., Or (c) one can say that an
effort shculd be made both to increase the proportion of school-trained and col-
lege-trained people to improve the process of upgrading by introducing better

means of training on the job.

l. Upgrading as used in this context includes promotion for which a capable

worker is prepared by formal training on the job or by school course work ar-
ranged for by the employer or the employee. It also includes promotions unaccom-
panied by such training or course work.
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Whichever approach is taken, it is helpful to know what part of the
total needs can be expected, on the basis of past experience, to be met by up-
grading of workers already employed.

Table 5 shows, for the period 1962-1975, rough estimates of shifts out
of technical occupations and of shifts into technical occupations, including both
upgrading within the establishment and similar upward shifts involving workers
who move from one establishment to another. As the summary table below also shows,
the numbers expected to shift are large. However, great care must be taken in
using the data, because only rough tentative estimates could be made. 1/

If the data shown in table 5 are accepted as roughly indicative of the
volume of occupational shifts, we can make the following statement of technical

job openings during the 1962-1975 period and of how they might be filled:

(A) Job_openings resulting from - Number Percant

Growth in number of jobs 78,900 39
Deaths and retirement 36,500 18
Shifts to other occupations 86,600 _43

Total 202,000 100

(B) Job openings filled by -

Occupational shifts of workers 124,300 62
Recruitment from schools and

from other sources 77,700 38
Total 202,000 100

The patterns of job transfers into technical occupations are based on
the situation that existed in 1962. A change in the future in these patterns --
for example, through increcases in the availability of technically trained school
graduates -- can radically affect shifts into technical occupations.

Tables 6 and 7, at the end of this volume, give -- for each occupation
group separately -- data corresponding to the figures in the table just above.

Note that the figures refer to job openings, and that any job may, because of

l. The appendix of this volume contains a statement of the estimating method
used.
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death, retirement, or occupation saift, become open more than once during the

period covered by the projections,




APPENDIX

METHODS USED IN PROJECTING TO 1970 AND 1975 THE NUMBER OF JOBS
IN TECHNICAL OCCUPATIONS AND THE REPLACEMENT NEEDS

In this technical appendix, describing the methods by which the report-

ed projections were made, the first section takes up the methods used in projec-
ting the number of jobs in technical occupations. The next sections take up the
methods used in estimating the number of vacancies that will occur (through death
and retirement, and through persons leaving technical occupations) and the number

of persons that will shift into technical occupations from other occupations.

Projected Number of Jobs

These projections of how imany jobs there will be in technical occupa-
tions in New York State in 1970 and in 1975 are based on estimates of how much
employment will change in various industries as a result of industrial expansion

or decline (element #1), and on estimates of how much of a change there will be

in the proportion that persons in technical occupations are of all employees

(element #2).

Projections were first made for the State as a whole and then for areas

within the State.

State Projections

Element #1 required an estimate of the unumber of jobs in each technical

occupation in 1970 and 1975 that resulted from changes in the industrial structure.
The first step was to project total employment to 1970 and 1975 by in-

dustry group. This was done by the use of logarithmic regressions for the period

1947-1963 for each of the industry groups. It was done in two different ways,
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using two different sets of regressions. The first was based on the New York
State employment data alone. The second set was obtained from figures showing
New York's employment as a percent of United States employment; this percent was
projected to 1970 and 1975, and applied to 1970 and 1975 employment projections
that have been made by the U.S. Bureau of lLabor Statistics. (This method will
be described in detail in a forthcoming report on manpower trends in New York
State.)

The two different resulting sets of figures were then compared, for
the period 1960 through 1963, with the actual shifts in employment that took
place in those years. In each industry group, the set that best matched this
recent trend was used for projecting employment.

The next step was to state the number of persons in each of the techni-
cal occupations listed in table 1, as of 1962, as a percent of 1962 total employ-
ment, in each industry group. These industry-occupation percents were then mul-
tiplied by the industry group employment projections for 1970 and 1975. Within
each technical occupation the resulting industry group projections were added to
yield a projected over-all number for that occupation for 1970, and also one for
1975, based on the relative importance of the occupation in 1962.

Element #2 adjusts these tentative projections by estimating the degree
to which the relative importance of technical occupations in terms of 1962 em-
ployment will change in the future. Such a revision was made possible by the
fact that many firms that were covered by the 1962 survey reported how many per-
sons they expected to be employing in each technical occupation in 1967, five
years after the reporting date, and what they expected the firm's total employ-
ment to be at that time., This information was received from establishments that

employed approximately three-eighths of all persons in technical occupations.

Table 8 presents this information for each of the fifteen technical occupation
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groups. It shows, for each, how much the ratio of technical employment to total
employment in reporting firms is expected to change between 1962 and 1967, on
the basis of the employer estimates.

Firms expecting large increases in their technical employment were
believed to be more likely to report their expectations in the course of the
survey than were other firms. Accordingly, the 1962 forecasts of these firms
as to their technical employment five years later (shown in table 8) in relation
to their total employment is probably greater than would be a five-year pro-

jection of technical employment that took in all firms. The averages of the

rates of change they predicted may, however, be taken as furnishing conservative

astimates of the rates of change in all firms' technical employment over a long-

er period, namely, the eight years between 1962 and 1970. Accordingly, employ-

ers'

five-year projections were adopted, for each occupation listed in table 1,
as representing the probable 1962-1970 rate of change in the proportion that
technical employment is of total employment.

To extend these rates of change from the period 1962-1970 to the period

1962-1975, they were increased pro-rata, that is, by five-eighths.

Before making the final calculations, a few ratios that appeared to be
extreme were adjusted on a judgmental basis.

Mathematics technicians will serve to illustrate how the two elements
are applied. In 1962 there were 831 such technicians. When the number in each

relevant industry is changed as much as the total-employment change that is ex-

pected for the industry, the combined result is that in 1975 =-- if the relative
importance of mathematics technicians did not change =~ there would be 15.9 per-
cent more of them, or 963.

Turning to element #2, namely possible change in the ratio of these

technicians to total employment in the relevant industries, the extrapolation of
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the combined employer forecasts indicated that the ratio would be 12.4 percent

higher in 1975. The 963 figure, increased by this percent, rises to 1,082.
Table 1 shows this 1975 projection, and the 1970 projection, for each

technical occupation, for the State as a whole, Table 3 shows how much of the

total projected rise is due to element #1 and how much to element #2,

Area Estimates
Estimates for each area were made by utilizing methods similar to those

used for the State as a whole, but with lesser detail by occupation and industry.

First, industry projections of total employment in 1970 and 1975 were
obtained for New York City by projecting to those years, through the use of log-

arithmic regression techniques, the New York City employment of each industry

stated as a percentage of employment in the State as a whole for that industry.
Specifically, employment statistics series were available for New York City for
the period from 1947 to 1963 for manufacturing and from 1950 to 1963 for non-
manufacturing. Proportions obtained for 1970 and 1975 from the 1947-1963 or
1950-1963 regression line were applied to the earlier-determined New York State
figures, and in this way estimates of total employment for New York City by
industry group were obtained.

Subtracting these New York City total-employment-projection figures
from those for the State as a whole yielded 1970 and 1975 projections for the

Remainder of the State. Just as the New York State projections were used in

making New York City projections, by finding ratios between State and City, so

the Remainder of the State projections were used in making projections for the

various industrial areas outside New York City. In making employment projections
for the areas, however, the first step was different, since an employment series
back to 1947 or 1950, comparable to that used before, was not available for areas

outside New York City. Data for the years 1958 through 1964 were used instead.
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Within each industry division (1-digit group), the ratio of employment in a given
area to employment in the Remainder of the State (New York State minus New York
City) was found for 1958 and 1959 (averaged), for 1960-1962 (averaged), and for
1963-1964 (averaged). These ratios were then extrapolated to 1970 and 1975 by
following the movements between these three periods. As already indicated, the
ratios were applied to (multiplied by) the previously obtained 1970 and 1975 es-
timates of total employment for the Remainder of the State. The result was em-
Ployment estimates by industry division for 1970 and for 1975.

The next step was to state the number of persons in each technical oc-
cupation group in 1962 as a percent of 1962 total employment in the various in-
dustry divisions, in each area. These industry-occupation percents were then
multiplied (as in the State-wide calculations) by the industry-division employ-
ment projections for 1970 and 1975. Within each technical occupation group the
resulting industry-division Projections were added up, yielding a projected total
number for that occupation in that area for 1970, and also one for 1975, based on
the relative importance of the occupation group in 1962 (as in element #1 of the
State-wide projections).

When these area estimates were added to those for New Ycrk City, within
each technical occupation group, the sum did not exactly equal the corresponding
State-wide projections. The main reason was that greater industry detail and
occupation detail had been used in the State-wide calculation, Accordingly,
minor adjustments were made on a pro-rata basis, so that the area figures totaled
up to the State-wide projections for employment in the teéhpical occupation group,

The resulting figures were pPreliminary estimates that needed to be re-
fined by adjusting to the change in the probable relative importance of the given
technical occupation in the later years (element #2 of the estimating process),

As in the State-wide calculations, this refinement is based on reports made by
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many firms in the survey as to their expected technical employment and total em-

ployment in 1967, compared with 1962. These reported figures yield ratios of
technical employment to total employment for each of those two years.

For each occupation group, in each area, the change between the 1962
ratio and the later ratio was used to refine the preliminary 1970 and 1975 pro-
jection on the same basis as the refinement of the State-wide projections.

Table 2 presents these final projections for each area.

4
1
|
Job Openings Resulting from Deaths and Retirements i

In order to determine the number of job openings that will result from 1
deaths and retirements, it is necessary to start with an age-sex distribution of :
the population in question and then to apply worker separation rates (namely,

death and retirement). 1In the present estimates, use was made of separation

rates computed by the U.S. Department of Labor ard age distributions from the
1960 Census of Population.

The procedure is illustrated in the table on page 16, using as an
example medical and dental technicians in New York State (the Census classifi-
cation). In the case of the male technicians, it applies 10-year separation
rates for males to the employment in each age group, determining in this way the
number of separatious for the group during a 10-year period. Adding up these
numbers gives the total separations -- 1,015 -- for the male medical and dental
technicians. Dividing this total by the number of males employed in the occu-
pation gives an over-all 10-year death and retirement rate of 16 percent. On
the assumption that the changes took place during the period at a constant rate

per year, the annual death and retirement rate is 1.8 percent per year.

Rates of death and retirement having been ascertained, the calculations

of the number of deaths and retirements in particular technical occupations used
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the following formula:

Number of deaths and retirements
for any given number of years (n)

ar —{1 = RM)
l1-R

where a = number of persons in the occupation for the first year,
r = rate of deaths and retirements per year (see table on page 18), and
R = average annual ratio of change of employment in the occupation.

The derivation of the formula for the period 1962-1970 is shown on page 16.

In illustrating the application of the formula the techniral occupation
group used will be biological, medical, and dental technicians (males). Applying
it will determine the number of male deaths and retirements in the 8-year period
1962-1970. For this purpose -

.018
1.0498

8

n r
10,861 R

a

The 5-percent increase per year (R) for an 8-year period works out to an over-all
increase for the 8 years of 47.5 percent (RS). Substituting these two figures
in part of the formula gives -

1 - R8 = 1 - 1.4754 = ;A-Ls-& = 9055
I-R ~ T- L0498 - 0498

The tables of working life for women provide only l-year separation
rates for specific age groups and are based on 1950 distributions (whereas the
separation rates for men are for a 10-year period and are based on 1960 Census
data). Involved in the use of thesé data to estimate the annual separations of
women from each technical occupation is the assumption that the marriage and

family formation patterns of women in technical occupations are the same as for

the total female population, and also the assumption that the age patterns in
each technicai occupation are the same as in the total female work force. Gross
separations from an occupation are estimated by applying the annual separation

rates to the age distribution for an occupation.
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SEPARATIONS (DEATHS AND RETIREMENTS) OF MEDICAL AND DENTAL TECHNICIANS

S Males H Females

Age ¢ Number ¢ 10-year : 1l0-year ¢ Number : l-year : l-year
group ¢ employed :separation: separa- : employed :separation: separa-

s (a) ¢ rate (b) ¢ tions : (a) ¢ rate (¢) : tioms

All ages 6,321 XX 1,015 8,439 XX 499

14 - 19 134 1.77 2 442 5.83 26
20 - 24 840 1.94 16 2,077 10.76 223
25 - 29 1,037 2.44 z5 1,403 6.23 87
30 - 34 901 3.88 35 1,018 1.82 19
35 - 44 1,604 8.08 130 1,593 1.74 28
45 - 54 993 22,94 228 1,175 4.41 52
55 - 59 349 61.28 214 345 6.33 22
60 - 64 247 77.04 190 237 6.85 16
65 plus 216 81.00 175 149 17.39 26

a. Data from U. S. Bureau of the Census, 1960 Census of Population, Detailed
Characteristics, New York, table 123, pages 663 and 665.

b. Based on data from U. S. Department of Labor, Office of Manpower, Automa-
tion, and Training, report 8, The Length of Working Life for Males, 1900-1960
(July 1963).

c. Data from U. S. Bureau of Labor Statistics, bulletin 1204, Tables of Work-
ing Life for Women (1950) .

DERIVATION OF FORMUIA: The formula on page 15, namely -

- R
Number of deaths and retirements _ ar 1= RD
for any given number of years (n) l1-R

was derived as follows for the period 1962-1970:

Let a = 1962 employment, and
R = average annual ratio of change

Then aR = 1963 employment, aR2 = 1964 employment, . . . aR8 = 1970 employment.

From this it follows that - R = \8/ 1970 employment
1962 employment

If r = l-year death and retirement rate, then -

Total number of deaths and

7
retirements, 1962-1970 ar + aRr + . . . aR'r

= ar (1+R+R2+ ... +R’

. g8
ar {1 R

1-R
since (1 - R)(L+R+R2+...+R7) = 1-RS
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Not all of those who leave an occupation in a given year will be pexr-
manently lost to the occupation, Many women who leave the work force as they
marry and begin their families will later re-enter the work force. Data in
Bulletin 1204 of the U.S. Bureau of Labor Statistics (table on page 16, foot-
note c) indicate that about 9 out of 10 separations from the female work force
between the ages of 14 and 34 were associated with marriage or the birth of a
child, and that about 2 out of 3 of these people re-enter the work force at a
later date. On the basis of these data, it was assumed that in a given year
re-entries into an occupation by women previously separated would be equal to
60 percent (I% x-% = T%) of the separations of 14-to-34-year-old women from an
occupation. Since very few separations from the work force after age 34 are
associated with marriage or the birth of children, all separations after this
age are cousidered to be permanent.

Subtracting the estimated number of re-entries from the gross separa-
tions leaves net separations, from which net annual separations are computed for
each occupation, Thus, for the group of medical technicians used as an illustra-
tion in the table atove, 60 percent of the 355 separations computed for the 14-
to-34-year-old group, or 213 women, may be expected to return to the labor force.
Therefore, the number of net separations per year for women equals 286 (499 total
minus 213 re-entries) or 3.39 percent of the 8,439 women employed in 1960, By
using the formula described above for males, it was found that 4,721 women will
leave this occupation during the 8-year period 1962-1970 (14,584 x .0339 x 9.55).

Similar computations indicate that 3,989 females and 1,578 males will
leave the medicai technician occupation because of death, retirement, or other
labor force separations during the 5-year period, 1970-1975,

Because the 1960 Census provides data by age-sex cohort only for the

five technical occupational groups shown at the top of page 18, the annual death
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and retirement rates could be computed only for these five groups:

Annual Rates of Death and Retirement

for Census Technician Occupations

Male Female
Draftsmen .0136 .0299
Medical and dental .0180 ,0339
Electrical and electronic .0088 .0290
Other engineering and physical sciences .0120 .03156
Technicians n.e.c. .0150 .0353

In applying these rates to the 15 technical occupation groups in the
present study, the Census "electrical and electronic" death and retirement rates
were applied to the survey "electronic, electrical, and electro-mechanical engi-
neering technicians," on the understanding that they covered about the same types
of job. Similarly, the Census "other engineering and physical science" rates
were applied to the survey "mechanical engineering," "mathematics," "physical
science," "industrial," and "civil engineering" technical occupation groups, The
Census "draftsmen" rates were used for estimating deaths and retirements in the
survey "draftsmen" and "structural design and related specialists." The Census
"technicians n.e.c." rates were applied to the survey's remaining technical occu-
pation groups.

Table 4 presents death and retirement estimates derived by the method
indicated above for each of the technician groups covered by the present study.
These estimates were not made for individual areas because age=sex employment
distributions were not available for technician jobs in sufficient detail in the
published 1960 Census data. However, reasonable approximations can be made by

using the proportions in the State-wide table.

Occupational Job Mobility

In addition to those created by industrial expansion and deaths and

retirements, job openings are created as persons leave their occupations and take

jobs in other occupations. For example, an engineering technician becomes an
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engineer,or a physical science technician becomes a chemist or physicist., This
includes shifts from one technical occupation to another, as when a draftsman be-
comes ~n engineering technician designer.

On the other gide of the scale, are persons who are promoted into an
occupation. For example, programmer and systems analyst jobs may be filled by
persons who have been working as clerks, bookkeepers, managers, statisticians,
accountants, etc. Some craftsmen become drafismen or engineering technicians.

Tool and die makers become tool designers. Product testers become troubleshoot=

ers or laboratory analysts.

Although exact data on occupational shifts of this kind are not avail=-

able, the next paragraphs show that it is possible to arrive at some rough esti-

Jnates,
|
Shifts Qut

In the summer of 1962, the U.S. Census Bureau, using funds provided by
the National Science Foundation and other government agencies, made a follow=up
survey of 3,000 persons classified in technician occupations in the April 1960
Census. Preliminary analysis of the data shows that 7.8 percent of them were
working in some different occupation group in 1962. This indicates a gross
shift out of 3.5 percent per year.

The data were classified into four subgroups: 6.5 percent of the drafts=-

men, 6.3 percent of those in medical and dental technical occupations, 8.4 per-

cent of those classified as engineering and physical science technicians, and
9.6 percent of all other technicians, had shifted out of the occupation they
were in in 1960,

On the basis of these data, annual rates were computed which were uti-

lized in the present estimates to compute gross shifts out of each occupation

during the periods 1962-1970 and 1970-1975, employing a method similar to that




used in the previous section to estimate the number of deaths and retirements.
The formula was:
Gross shifts out, 1962-1970 -arHE)
where a = employment in 1962,
r = rate of gross out-shifting in a l-year period,
based on the post-Census data, and
R = average annual ratio of change in employment
in the occupation between 1962 and 1970
Applying the formula to the biological, medical, and dental group of
technicians gave a figure, for the 1962-1970 period, of 7,047 persons shifting
out (= 25,445 x .029 x 9.55). A similar computation for the 1970-1975 period
gave 5,955. Table 9 presents the data for each of the occupation groups for the

two periods, and also presents the basic factors utilized.

shifts In

Data from the present study of technical occupations in 1962 were uti-
lized to make a rough approximation of shifts into technical cccupations, The
survey gave data on the proportion of persons in technical occupations who were
recruited from outside the establishment and who were upgraded within the estab-
lishment. 7Tt was possible to divide the proportion recruited outside into (a)
those persons cf whom experience was required for the job and (b) those of whom
experience was not required.

These data were adjusted to eliminate the number who were promoted from
one grade to a higher grade in the same job line. This type of upgrading was not
included in the "shifts out" data and, therefore, could not appropriately be in-
cluded among the "“shifts in." That is, the assumption was made, as to upgrading
within a firm having several technician grades, that only upgrading to thc lowest
grade of the technical job represented a shift from another occupation. In a

firm in which there was only a single grade for the technical occupation, any

upgrading to that occupation was counted.
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SOURCES OF BIOLOGICAL, MEDICAL, AND DENTAL TECHNICIANS

Source : Number " Percent

Total 20,724 100.0

Recruited 18,552 89.5

With experience required 7,630 36.8

From other occupations 3,815 18.4

From same occupation 3,815 18.4

No experience required 10,922 52,7

Upgraded within firm 2,172 10.5
Total, excluding recruitment from same occupation 16,909 100.0(a)

Shift in from other occupation 5,987 35.4

In same firm (upgraded) 2,172 12.8

From different f£irm 3,815 22,6

Recruited with no experience required 10,922 64.6

a., Table 10 presents this distribution for each of the fifteen technical
occupation groups.

In cases in which the employer recruited for these jobs outside the
firm, and required experience, it was assumed (in the absence of data on this
point) that one-half of the single-grade and lower-grade jobs were filled by
persons upgraded from other occupations outside the firm and that the other half
were filled by persons with experience in the particular technical jobs who were
transferred from other employers. The second group was excluded because the
filling of jobs by transfer without change of occupation does not add to the
over-all supply of technicians in an occupation.

The table above shows the details of the method, using biological,
medical, and dental technicians as an example.

~In the biological-medical-dental field, the need during the period 1962-
1975 will be to £ill 46,600 job openings =-- namely 21,400 for expansion, 12,200
because of deaths and retirements, and 13,000 because of shifts to other occupa-
tions. If the proportions hold that are shown in the table just above, 16,500

of these job openings will be filled by shifts from other occupations and 30,100

in other ways. Table 6 presents the estimates of total needs for each of the
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technical occupation groups, and table 7 presents the estimates of how these
needs may be met.

As can be seen, the data on shifts-in and shifts-out are very rough
approximations. A change in assumptions could produce different results., Small
differences should be disregarded, and even large differences should be used
mainly as an indication of direction.

As mentioned earlier, the patterns of transfers in+o technical occupa-
tions from other jobs used in the calculations are based on the situation that
existed in 1962. A change in these patterns in the future -- for example,
through increases in the availability of technically trained school graduates --
can radically affect shifts into technical occupations.

The available data indicate that there is a very large volume of occu-
pational shifting into and out of technical occupations. They also suggest that
this mobility can in some occupations be a greater source of job openings than
industrial expansion or death and retirement, and be more important as a source
for filling jobs than the sci.ools and colleges., It is important, therefore, that
better data on mobility be obtained. Unfortunately this would have required an

effort beyond the capabilities of the present survey.

Georgraphic Mobility

Job openings in technical occupations may also occur because an incum-
bent moves to another state or area (for reasons other than the elimination of
their jobs). By the same token, jobs may be filled by workers in technical
occupations who move from another state or area.

One cannot determine from available data, for New York Statebas a whole
or any of its areas, whether so far as technical jobs are concerned the balance
in recent years has been on the side of geographic moves out or moves in. For

present purposes, therefore, this factor has been disregarded.
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